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A Starter/Generator and a Method 
for Mounting A Starter/Generator 

Within a Vehicle 

Background of Invention 

[0001] Field of the Invention. 

[0002] The present invention generally relates to a starter/generator assembly and to a 
method for mounting a starter/generator assembly within a vehicle and more 
particularly, to a starter/generator assembly which is dynamically isolated and/or 
detached from the torque converter portion of the vehicle. 

[0003] Background of the Invention. 



[0004] 



A starter/generator typically includes a stator and a selectively movable rotor 
which is in flux communication with the stator. The stator and rotor therefore 
cooperatively form a motor assembly and the assembly is typically employed within a 
hybrid electric vehicle to selectively cause an engine to be activated and to selectively 
generate electricity which is communicated to and stored by an electric battery which 
is resident within the vehicle. In order to reduce packaging and mounting 
requirements, the rotor is often mounted upon the torque converter of the vehicle and 
the stator is typically mounted to and operatively deployed within the case which 
houses the torque converter, thereby allowing the rotor to be in flux communication 
with the stator while reducing packaging requirements. While the foregoing 
arrangement does desirably reduce packaging requirements, it suffers from some 
drawbacks. 



[0005] 



For example, a small gap is required to exist between the stator and the rotor in 
order to allow the flux communication to occur. Moreover, to allow optimal 
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performance, the gap is required to have a certain size or width. At relatively high 
engine speeds, the torque converter tends to deform or balloon increasing the 
likelihood of causing the rotor to move toward the stator, thereby undesirably causing 
the air gap to shift or close and increasing the likelihood that the rotor will contact the 
stator, thereby degrading the overall performance of the motor assembly. 

[0006] One strategy to overcome this difficulty requires the use of a relatively heavy and 
rigid rotor which is resistant to movement due to forces emanating from the torque 
converter. While this approach does overcome the foregoing drawbacks, it is relatively 
costly and undesirably increases the overall weight of the vehicle. 

Summary of Invention 

[0007] It is a first non-limiting advantage of the present invention to provide a 

starter/generator assembly which overcomes some or all of the previously delineated 
drawbacks of prior assemblies. 

[0008] It is a second non-limiting advantage of the present invention to provide a 

method for mounting a starter/generator assembly within a vehicle in a manner which 
overcomes some or all of the previously delineated drawbacks of prior assemblies. 

[0009] According to a first non-limiting aspect of the present invention, an assembly is 
provided for use in combination with a torque converter and a crankshaft. The 
assembly includes a stator; and a rotor which is coupled to the crankshaft, which is 
isolated from the torque converter, and which is in communication with the stator. 

[001 0] According to a second non-limiting aspect of the present invention, an assembly 
for use in combination with a crankshaft and a torque converter is provided. The 
assembly comprises a rotor which is coupled to the crankshaft; and a plate member 
which is disposed between the rotor and the torque converter and having an outer 
portion which is coupled to torque converter by the use of a fastener which is isolated 
from the rotor. 

According to a third non-limiting aspect of the present invention, a method for 
mounting a motor within a vehicle of the type having a crankshaft and a torque 
converter which is housed within a case is provided. The method comprises the steps 
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of mounting a first portion of the motor upon the crankshaft while causing the first 
portion to be isolated from the torque converter; and mounting a second portion of 
the motor upon the case, effective to allow the second portion of the motor to be in 
flux communication with the first portion. These and other features, aspects, and 
advantages of the present invention will become apparent upon a reading of the 
following detailed description of the preferred embodiment of the invention and by 
reference to the following drawings. 

Brief Description of Drawings 

[0012] Figure 1 is a perspective view of the starter/generator assembly of the preferred 
embodiment of the invention in assembled combination with a torque converter 
assembly and a crankshaft. 

[0013] Figure 2 is a side sectional view of the arrangement which is shown in Figure 1. 

[001 4] Figure 3 is a perspective view of a starter/generator assembly which is made in 

accordance with the teachings of a second embodiment of the invention in assembled 
combination with a torque converter assembly and a crankshaft. 

[001 5] Figure 4 is a perspective view of a starter/generator assembly which is made in 
accordance with the teachings of a third embodiment of the invention in assembled 
combination with a torque converter assembly and a crankshaft. 

[0016] Figure 5 is a side sectional view of the arrangement which is shown in Figure 3. 

[0017] Figure 6 is a side sectional view of a starter/generator assembly which is made in 
accordance with the teachings of a fourth embodiment of the invention in assembled 
combination with a torque converter assembly and a crankshaft. 

Detailed Description 

[0018] 

Referring now to Figures 1 , and 2, there is shown a starter/generator assembly 1 0 
which is made in accordance with the teachings of the preferred embodiment of the 
invention and which is deployed within a vehicle of the type having a selectively 
rotatable crankshaft 1 2 and a torque converter assembly 1 3 including a torque 
converter 1 4 which is operatively contained within a housing or case 1 6 and which is 
APPJD-09682937 Page 3 of 



coupled to or integrally formed with an output shaft 1 7. 

[001 9] As shown, the starter/generator assembly 1 0 includes a stator 1 8 which is 
mounted within the case 1 6 upon the interior surface 1 9 and a rotor 20 which is 
isolated from the torque converter 14 and which is separated from the stator 1 8 by an 
air gap 50. The term isolated, as used in this description, means that the axial and 
flexoral movements of the torque converter 14 are not substantially transmitted or 
communicated to the rotor 20. In one non-limiting embodiment, the rotor 20 is 
physically detached or separated from the torque converter 1 4 in order to achieve the 
desired isolation. However such desired isolation may also or alternatively be achieved 
by the use of isolation (e.g., energy absorbing) members or by a variety of other 
strategies and nothing in this application is meant to limit the isolation aspects of the 
present invention to the strategy of physically separating or detaching the rotor 20 
from the torque converter 1 4. 

[0020] Particularly, in one non-limiting embodiment, the rotor 20 includes a central 

portion or hub 22 which is received within the central portion 24 of the crankshaft 12 
and an outer portion 26 having a plurality of substantially identical and generally 
circular apertures, such as apparatus 28, 30, which are substantially and equidistantly 
positioned from the central hub 22. The rotor 20 is in flux communication with the 
stator 1 8 through the air gap 50. In another non-limiting embodiment, the rotor 20 
does not include a central hub 22. Rather, the hub 22 is replaced with an aperture as 
best shown in Figure 5. 

[0021] 

Further, assembly 1 0 includes a flexible plate member 32 which is coupled ton the 
torque converter 1 4 by the use of a plurality of substantially identical fastener 
members 34, 36, 37, 39 each of which traverses a unique one of the rotor apertures, 
such as 28, 30, thereby physically isolating or decoupling the rotor 20 from the 
torque converter 14 since the respective diameters of each the rotor apertures, such 
as apertures 28, 30, are substantially larger than the respective diameters of each of 
the fasteners 34, 36, 37, 39. Further, the rotor 20 is coupled to the crankshaft 1 2 by 
the use of a plurality of substantially identical fastener members, such as members 
40, 42, each of which traverse the plate member 32. In one non-limiting embodiment, 
fasteners 34, 36, 37, 39, 40 and 42 are each substantially identical. In another non- 
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limiting embodiment rotor 20 and plate 32 may be integrally formed or coupled by 
other types of fasteners, thereby obviating the need for fasteners 40, 42 to traverse 
the plate member 32. Alternatively, the rotor 20 and plate 32 may be interlocked. 

[0022] In this manner, the assembly 1 0 is efficiently packaged or mounted within the 
vehicle and further, the decoupling, disconnection, and/or isolation of the rotor 20 
from the torque converter 1 4 substantially reduces the likelihood that the torque 
converter 1 4 will cause the rotor 20 to undesirably touch the stator 1 8 or close and /or 
shift the air gap 50 since the forces emanating from the torque converter 1 4 are not 
readily communicated to the rotor 20 due to the absence of a path, member, or a 
series or collection of members which physically couple the rotor 20 to the torque 
converter 1 4. Hence, the large or oversized apertures, such as apertures 28, 30, 
dynamically isolate the rotor 20 from the torque converter 1 4. 

[0023] In a second non-limiting embodiment, as shown best in Figures 3 and 5, the 
fastener members 34, 36, 37 and 39 do not traverse the rotor 20. Rather, the 
members 34-39 directly and physically connect the flexible plate 32 to the torque 
converter 14. The rotor 20 and the flexible plate member 32 are each coupled to the 
crankshaft 12 by fastener members, such as members 40, 42, in substantially the 
same manner as previously discussed with respect to Figures 1 and 2. Moreover, the 
rotor 20 is again positioned between the crankshaft 1 2 and the flexible plate member 
32, and the rotor 20 is again physically detached and isolated from the torque 
converter 14 and therefore the movement of the torque converter 14 is substantially 
prevented from being communicated to the rotor 20. Particularly, in this non-limiting 
embodiment, such isolation is accomplished by outwardly protruding pockets 60 
which are formed in the rotor 20 (the term outwardly protruding means outwardly 
bulging or extending in a direction toward the crankshaft 1 2). That is, each pocket 60 
is generally cup shaped or cupped and overlays a unique one of the fasteners 34-39 
while respectively providing space or clearance for the fasteners 34-39 to move in the 
direction toward the crankshaft 1 2, thereby allowing the fasteners 34-39 to move 
without impacting the rotor 20. In yet another non-limiting embodiment of the 
invention the discrete pockets 60 are replaced with an outwardly protruding and 
continuous ring 100 which is shown best in Figure 4 and which provides substantially 
the same space or clearance to the fastener members 34-39. 

APP ID=09682937 PoM ^ 



[0024] Referring now to Figure 6, there is shown yet another non-limiting embodiment of 
a stator/generator assembly 1 02 of the invention. Particularly, in this non-limiting 
embodiment, a rotor 20 having pockets 60 is attached to the torque converter 14 by 
the use of fasteners 34, 36, 37 and 39. As previously delineated, each pocket 60 
overlays a unique one of the fasteners 34, 36, 37, 39 and outwardly protrudes, 
thereby providing clearance or space for these fasteners 34, 36, 37, 39 to move within 
without impacting the rotor 20. In this manner, the fasteners 34, 36, 37, and 39 are 
dynamically isolated from the rotor 20. Further, a bearing 1 10 is provided and is 
coupled to the torque converter 1 4 and to a support plate 1 1 2 which is coupled to the 
interior surface 1 9 of the case 1 6. The crankshaft 1 2 is coupled to the torque 
converter 14 by use of drive hub 120, and fasteners 122, 124. In another non-limiting 
embodiment, drive hub 1 20 is removed and crankshaft 12 may be directly coupled to 
J| torque converter 14. In another non-limiting and alternative embodiment, the rotor 

^ 20 ma y have a protruding ring 100, thereby obviating the need for pockets 60. 

%.!*) [0025] In this embodiment, the axial movement of the torque converter 1 4 is 

H communicated to the bearing 1 1 0 and the bearing support member 1 1 2 without 

'"4 

$ applied to the rotor 20, thereby isolating the rotor 20 from movement type forces 

1^ generated by the torque converter 1 4, effective to allow a more precise positioning of 

P the r otor 20 during operation because the structural path between the rotor 20 and 

hah 

p the stator 1 8 is much shorter than in previous designs and the path traverses fewer 

^ components. In this manner, the path between the rotor 20 and the stator 1 8 is 

structurally stiffer than in previous designs and less dependent upon manufacturing 

variations of components through which the path traverses. 

[0026] It is to be understood that invention is not limited to the exact construction or 

method which has been delineated above, but that various changes and modifications 
may be made without departing from the spirit and the scope of the inventions as are 
further delineated within the following claims. 
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